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Abstract 

Background: Primary chest wall tumors originate from different constructions of thoracic wall. We report our 
multidisciplinary experience on primary thoracic tumor resection and thoracic reconstruction, the need to 
additional therapy and evaluating prognostic factors affecting survival. 

Methods: We performed a retrospective review of our prospectively maintained database of 40 patients treated 
for malignant primary chest wall tumor from 1989 to 2009. Patients were evaluated in terms of age, sex, clinical 
presentation, type of imaging, tissue diagnosis methods, pathology, surgical technique, early complications, hospital 
mortality, prevalence of recurrence and distant metastases, additional treatment, 3 years survival and factors 
affecting survival. 

Results: Male/Female (F/M) = 1, with median age of 43.72 years. Mass was the most common symptoms and the 
soft tissue sarcoma was the most common pathology. Resection without reconstruction was performed in 5 
patients and Thirty-five patients (87.5%) had extensive resection and reconstruction with rotatory muscular flap, 
prosthetic mesh and/or cement. Overall, 12.5% (5/40) of patients received neoadjuvant therapy and 75% (30/40) of 
patients were treated with adjuvant therapy. The 3-year survival rate was 65%. Recurrences occurred in 24 patients 
(60%), 14 developed local recurrences, and 10 developed distant metastases. The primary treatment modality for 
both local and distant recurrences was surgical resection; among them, 10 underwent repeated resection, 9 
adjuvant therapy and 5 were treated with lung metastasectomy. The most common site of distant metastasis 
was lung (n = 7). Factors that affected survival were type of pathology and evidence of distant metastasis. 

Conclusion: Surgery with wide margin is the safe and good technique for treatment of primary chest wall tumors 
with acceptable morbidity and mortality. 
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Background 

Primary chest wall tumors involve a wide various 
groups of soft tissue and skeletal structures of thorax. 
They originate from different constructions of the 
thoracic wall and may occur in 2 main tissue types: 
single and combined. Owing to the few number of 
such lesions, diagnosis and appropriate therapeutic 
approach is needed and further evaluations should be 
considered. There are various ways to diagnose these 
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tumors including: fine needle aspiration and biopsy 
(FNA & B), incisional and excisional biopsy. Chest 
wall tumors have been classified according to these 
criteria: cell type, involved tissue, sensitivity to radi- 
ation and benign against malignant [1]. 

Malignant primary tumors are mostly symptomless 
and grow slowly. With the extension of these masses, 
pains occur. Chest wall resection due to diverse etiolo- 
gies can cause extensive chest wall defects which may 
involve soft and skeletal tissues. There are 2 ways to 
cover deep chest wall defects: prosthetic or biologic 
mesh and/or soft tissue flaps with excellent blood supply 
[2,3]. Surgeons are not always able to close the defect 
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with antilogous tissue, in the tumors which are too large 
and are given adequate margins [4]. 

Titanium implants in combination with synthetic or 
biologic mesh can be a safe and effective way of recon- 
structing large full thickness chest wall defects. Recon- 
struction varies according to the origin of the tumor: 
mesh and cement is used to reconstruct tumors originat- 
ing from bone tissue, while and in soft tissue sarcomas 
muscular flap is administered [3] . 

The aim of this study is to evaluate the outcomes of 
surgical treatment in malignant primary chest wall tu- 
mors, and the factors affecting survival 

Methods 

Between 1989 and 2009, this case-series study was per- 
formed on 40 patients with primary chest wall tumors, 
who underwent chest wall reconstruction at Qaem and 
Omid Hospital of Mashhad University of Medical Sciences- 
Iran. Follow-up period was 3 years. 

Inclusive criteria: 1) malignant primary chest wall 
tumor with definitive pathologic diagnosis 2) perform- 
ing appropriate surgery 3) three years follow up after 
surgery. 

Exclusive criteria: 1) Other types of chest wall tumors 
(benign or metastatic) 2) inadequate surgical treatment 
3) less than three years follow up. 

Patients were evaluated in terms of: age, sex, clinical 
presentation, type of imaging, tissue diagnosis methods, 
pathology, surgical technique, early complications, hos- 
pital mortality, prevalence of recurrence and distant me- 
tastases, additional treatment, 3 years survival and factors 
affecting survival. This article is approved in regional ethic 
committee of Mashhad University of Medical Sciences 
(project number: 89844). 




Figure 1 CT scan of a patient with chest wall tumor. 
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Figure 2 Resected specimen of patient with chest wall tumor. 
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Statistical analysis 

All data were analyzed using SPSS software. Kruskal- 
Wallis test, Mann- Whitney test and Chi-Square were ap- 
plied. P-Value < 0.05 was statistically significant. 

Result 

There were 20 men and 20 women, aged 11 to 86 years, 
with a median age of 43.72 years. Clinical presentations 
were: palpable mass (97.5%, of them, 20% were tender), 
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Figure 4 Type of surgery in our patient. 



fever (5%), and cough (17.5%). Chest X-ray and Com- 
puted tomography was performed for all patients; how- 
ever, MRI was done in only 15 patients (37.5%) to assess 
neurovascular involvement. Figure 1 showed CT scan of 
patients with chest wall tumors. 

There were 3 diagnostic procedures; fine needle aspir- 
ation and biopsy (FNA & B) was performed in all pa- 
tients, of them, it was diagnostic in 5 patients (12.5%). 
Hence, tissue samples were obtained by 2 other methods 
in 35 patients. Incisional biopsy in 8 patients with tumor 
more than 4cm in size (20%) and excisional biopsy in 27 
cases with tumor less than 4cm (67.5%). According to 
pathology results, patients were classified into 6 groups: 
soft-tissue sarcoma (18 patients, 45%), chondrosarcoma 
(12 patients, 30%), osteosarcoma (6 patients, 15%), small 
round cell tumor (4 patients, 10%), plasmacytoma (4 pa- 
tients, 10%), giant cell tumor (1 patient, 2.5%). In our 
series, 18 out of 40 primary chest wall tumors were soft 
tissue sarcoma. Soft tissue sarcoma was the most com- 
mon primary chest wall tumor, and MFH was the most 



common pathology among soft sarcomas (33%, and 15% 
of total tumors). 

35 out of 40 tumors (87.5%) arise from both soft tissue 
and adjacent ribs and other 5 tumors (12.5%) originated 
from sternum. Adequate margin of resection was 4 cm . 
Moreover, reconstruction was required in anterior tu- 
mors sized more than 5 cm and posterior tumors more 
than 10 cm . five patients underwent resection without re- 
construction: 2 with Low grade malignant fibrous histio- 
cytoma (MFH), 1 with costal Chondrosarcoma, 1 with 
Liomyosarcoma and 1 Fibrosarcoma. 

Resection was performed in 4 men and 1 woman. 
Moreover, extensive resection and reconstruction was 
done in 19 women and 16 men. Figure 1 and Figure 2 
showed resected specimen and the use of mesh and ce- 
ment in combination with muscle flap in reconstruction. 

Latissimus dorsi flap was the common muscle flap 
used in our work (30 patients). In five patients with ster- 
nal resection bilateral pectoral muscle flap was used 
(Figure 3). Figure 4 shows technique in surgical resection. 
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24 patients with local recurrence and distant metastasis 
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14 local recurrence 
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10 distant metastasis 



I I |f 

10 repeated 4adjuant 
resection treatment 



3 extrapulmonary 



7 pulmonary 



Figure 5 Distant metastases and local recurrence Figure. 
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Early post operative complications were seen in 8 patients: 
4 patients with wound infection (10%), 2 with sarcoma 
(5%) and in 2 other patients atelectasia occured (5%). All 
of these 8 patients were treated with medical therapy. 
Hospital mortality was 0% (defined as death during 30 
days after operation). Prevalence of local recurrence and 
distant metastasectomy are detailed in Figure 5. 

Extra pulmonary metastases originated differently: bone 
(2.5%), liver (2.5%), retroperitoneal (2.5%). These 3 pa- 
tients with extra pulmonary metastasis underwent adju- 
vant therapy. 

2 different approaches administered in 7 patients with 
pulmonary metastasis: metastasectomy and adjuvant ther- 
apy were performed in 5 and 2 patients respectively 
(12.5% and 5%). The need for adjuvant therapy showed 
in Figure 6. 

3 years survival was 65%. 14 patients died during fol- 
low up, of these, 8 were men and 6 were women. The 
most mortal pathologies were: round cell tumor (4 cases), 
soft tissue sarcoma and osteochondroma (3 patients each), 
plasmacytoma (2 cases), osteosarcoma and chondrosar- 
coma (1 patient each). Table 1 shows factors that affected 
survival of our patients. 

Our purpose is to discuss the role of operative tech- 
nique and tissue pathology in survival. In this study, we 
report our multidisciplinary experience with primary chest 
wall sarcomas that included induction (adjuvant and neo- 
adjuvant) therapy. 3 years disease-free survival was esti- 
mated 65 %( 26 patients). Patients with round cell tumor 
and soft sarcoma have high mortality rate and also distant 
metastasis is one of the main factors affecting survival 
(P_value: 0.011, 0.028 and 0.00 respectively). 



Discussion 

Primary chest wall tumors are not common and are pre- 
sented with different symptoms. Patients usually get 
symptomatic with palpable mass, pain or both at the site 
of the tumor [1,5]. 



They may arise from diverse structure of the thoracic 
wall [6]. 

Reconstruction of the chest wall is a reliable efficient 
management in patients with chest wall tumors. Other 
treatment alternating reconstruction surgeries are as fol- 
lows: 1 -various types of flaps (skin, muscle, myocuta- 
neous, transferred ones from another location and free 
flaps); 2- to close the defect primarily [7]. 

In 2011, a study by Guo L et al. revealed that single 
or combined flaps are useful to repair soft tissue defect. 



Table 1 This table shows the prognostic factors affecting 
in survival 



Factors affecting survival 



Survey [N(%)] 



Good 



Bad 



P. 
value 



Age (mean ± SD) 

Sex 

Male 

Female 

Histopathology 
Soft sarcoma 

Osteosarcoma + chondrosarcoma 

Soft sarcoma + chondrosarcoma 

Chondrosarcoma 

Osteosarcoma 

Round cell 

Plasmacytoma 

Giant cell tumor 

Technique of surgery 

Resection 

Resection and reconstruction 

Distant metastasis 

Yes 

No 



44.80 ±18.3 41.71 ±19.7 



12 (30) 
8 (20) 

15 (37.5) 
3 (7.5) 
0 

7(17.5) 
2(5) 
0 

2(5) 
1 (2.5) 

5 (12.5) 
21 (52.5) 

0 

10 (25) 



14(35) 
6(15) 

3 (7.5) 
1 (2.5) 
1 (2.5) 
5 (12.5) 
4(10) 
4(10) 
2(5) 
0 

0 

14(35) 

26 (65) 
4(10) 



0.62 

0.50 

0.03 
0.11 
0.35 
0.72 
0.16 
0.01 
0.60 
0.65 

0.14 
0.001 
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In addition, synthetic materials should be applied in se- 
vere and extensive defect to reconstruct thoracic skel- 
eton [8]. 

In a study performed on 11 cases with primary thoracic 
sarcoma, DAlessandro P at al cited that a safe and effective 
one stage surgical procedure for various chest wall defects 
is tumor resection and reconstruction using prosthetic 
mesh [9]. 

Also, in 2012, Berthet JP et al discussed that titanium 
implants in combination with strong synthetic or bio- 
logic mesh in a one-stage procedure can safely use for 
reconstructing major chest wall defects [3]. 

A retrospective study performed on 5 patients de- 
scribed the use of biologic mesh as a safe and depend- 
able alternative to synthetic prostheses and tissue repair 
in pediatric chest wall reconstruction [10]. 

Between 2005 and 2009, Bosc R and colleagues per- 
formed post-resection reconstruction in 22 patients with 
primary or metastatic chest wall tumors. They con- 
cluded that full-thickness chest wall resection has pro- 
longed palliation and cure in these patients [2]. 

In 2012, 51 patients with primary chest wall sarcomas 
underwent full- thickness resection. The majority of high 
risk sarcomas (including: soft tissue, bony and desmoids 
tumors) were treated. Kachroo P et al. cited that local 
and distal recurrence may be decreased by neoadjuvant 
systemic therapy and improve survival [11]. 

There are different factors affecting the type of the re- 
construction. In 2010, Tepliakov VV et al. pointed out 
that the extension of the resected site; cosmetic out- 
comes of the tissue flaps and localization of the tumor 
are some of the affecting factors. They also cited that the 
cornerstone in treating thoracic wall tumors is surgical 
methods [12]. 

Pathology of primary chest wall tumors obtained by 
thin sections is too varied and results in different out- 
comes and survival. A study by James B et al. on 23 pa- 
tients with malignant tumors revealed that only 13% of 
tumors of skeletal origin have more than five years sur- 
vival [1]. 

In 2011, Girotti P and colleagues performed a study 
on 101 patients with sternal tumors. They described that 
local complication rate may be reduced by an adequate 
sternal resection at the first operation and prosthetic in- 
tegration with surrounding tissues [13]. 

A study by Otsuka T and coauthors revealed that in 
patient with malignant fibrous histiocytoma (MFH) re- 
section and reconstruction surgery has good results [14]. 

In 2013, a study by McMillan RR et al. on 192 patients 
who underwent resection for soft tissue sarcoma of the 
chest wall revealed that, local or distant recurrences of 
soft tissue sarcomas commonly occurred after surgical 
resection, but, both can make reasonable results if 
treated with resection [15]. 



Conclusion 

Surgery with wide margin is the safe and good technique 
for treatment of primary chest wall tumors with accept- 
able morbidity and mortality. 

Abbreviations 

F: Female; M: Male; FNA & B: Fine needle aspiration and biopsy; 

MRI: Magnetic resonance imaging; CT scan: Computed tomography scan; 

MFH: Malignant fibrous histiocytoma. 

Competing of interests 

The authors declare that they have no competing interests. 
Authors' contributions 

RB, carried out data collection, writing and study design. SZH, participated in 
data collection and study design. MRK, performed Study design and data 
collections. AS attar, carried out data collections and writing. MS, carried out 
data statistical analysis. AT, carried out data collections and writing. MS, 
carried out Study design, data collections and data analysis and writing. All 
authors read and approved final manuscript. 

Acknowledgements 

This paper has been extracted from the results of a student thesis which was 
done in cardio-thoracic surgery and transplant research center and 
Endoscopic & Minimally Invasive Surgery Research Center and supported 
and approved by deputy of research, Mashhad University of Medical sciences 
Medical Sciences. 

Author details 

^ardio-Thoracic Surgery & Transplant Research Center, Emam Reza hospital, 
Faculty of medicine, Mashhad University of Medical Sciences, Mashhad, Iran. 
Endoscopic & Minimally Invasive Surgery Research Center, Department of 
Anesthesiology, Ghaem Hospital, Faculty of Medicine, Mashhad University of 
Medical Sciences, Mashhad, Iran. 3 Solid Tumor Treatment Research Center, 
Omid Hospital, Faculty of medicine, Department of community medicine, 
Mashhad University of Medical Sciences, Mashhad, Iran. 4 Mashhad University 
of Medical Sciences, Mashhad, Iran. 5 Mashhad University of Medical Sciences, 
Mashhad, Iran. 

Received: 26 August 2013 Accepted: 24 April 2014 
Published: 19 June 2014 

References 

1. Threkel JB, Benton Adkins R Jr: Primary chest wall tumor. Ann Thorac Surg 
1971, 11:450-459. 

2. Bosc R, Lepage C, Hamou C, Matar N, Benjoar MD, Hivelin M, Lantieri L: 
Management of chest wall reconstruction after resection for cancer: a 
retrospective study of 22 consecutive patients. Ann Plost Surg 201 1, 
67(3):263-268. 

3. Berthet JP, Wihlm JM, Canaud L, Joyeux F, Cosma C, Hireche K, Alric P, 
Marty-Ane CH: The combination of polytetrafluoroethylene mesh and 
titanium rib implants: an innovative process for reconstructing large full 
thickness chest wall defects. Eur J Cardiothorac Surg 2012, 42(3):444-453. 

4. Eschapasse H, Gaillard J, Henry F, Fournial G, Berthoumieu F, Desrez X: 
Repair of large chest wall defects: experience with 23 patients. Ann 
Thorac Surg 1981, 32(4):329-336. 

5. Edaigbini SA, Delia IZ, Aminu MB, Ibrahim A, Samaila M, Abdullahi K, Liman 
AA: Reconstruction of the chest wall after excision of a giant malignant 
peripheral nerve sheath tumor. Niger J Clin Proct 2012, 15(4):484-486. 

6. Jurkiewicz MJ, Arnold PG: The omentum: an account of its use in the 
reconstruction of the chest wall. Ann Surg 1977, 185(5):548-554. 

7. Dingman RO, Argenta LC: Reconstruction of the chest wall. Ann Thorac 
Surg 1981,32(2):202-208. 

8. Guo L, Xing X, Li J, Xue C, Bi H, Li Z: Reconstruction of full-thickness chest 
wall defects. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi 201 1, 

25(1 2):1 465-1 468. 

9. D'Alessandro P, Carey-Smith R, Wood D: Large resection and reconstruction 
of primary parietal thoracic sarcoma: a multidisciplinary approach on 1 1 
patients at minimum 2-years follow-up. Orthop Traumatol Surg Res 201 1, 
97(1):73-78. 



Bagheri et al. Journal of Cardiothoracic Surgery 2014, 9:106 
http://www.cardiothoracicsurgery.org/content/971 /1 06 



Page 6 of 6 



10. Lin SR, Kastenberg ZJ, Bruzoni M, Albanese CT, Dutta S, Lin SR, Kastenberg 
ZJ, Bruzoni M, Albanese CT, Dutta S: Chest wall reconstruction using 
implantable cross-linked porcine dermal collagen matrix (Permacol). 
JPediatrSurg 2012, 47(7):1 472-1 475. 

1 1 . Kachroo P, Pak PS, Sandha HS, Lee C, Elashoff D, Nelson SD, Chmielowski B, 
Selch MT, Cameron RB, Holmes EC, Eilber FC, Lee JM: Single-institution, 
multidisciplinary experience with surgical resection of primary chest wall 
sarcomas. J Thorac Oncol 2012, 7(3):552-558. 

12. Tepliakov W, Karpenko VI, lliushin AL, Donskova IS, Sobchenko LA, Dolgova 
SG, Epifanova SV, Derzhavin VA, Bukharov AV, Bondarev AV: Surgical 
treatment of malignant tumors of the thoracic wall. Khirurgiia (Mosk) 2010 
(9):36-41. http://www.ncbi.nlm.nih.gov/pubmed/21 164420. 

13. Girotti P, Leo F, Bravi F, Tavecchio L, Spano A, Cortinovis U, Nava M, 
Pastorino U: The "rib-like" technique for surgical treatment of sternal 
tumors: lessons learned from 101 consecutive cases. Ann Thorac Surg 
201 1 , 92(4):1 208-1 21 5. discussion 1 21 5-6. 

14. Otsuka T, Harada A, Wakida K, Aoki M, Nagata T, Kariatsumari K, Sakasegawa 
K, Nakamura Y, Sato M, Nakayama H, Kitajima S: Resection of malignant 
fibrous histiocytoma through a combined thoracic and abdominal wall 
approach. Kyobu Geka 2012, 65(5):389-392. 

15. McMillan RR, Sima CS, Moraco NH, Rusch VW, Huang J: Recurrence Patterns 
After Resection of Soft Tissue Sarcomas of the Chest Wall. Ann Thorac 
Surg 201 3, 96(4):1 223-1 238. 



doi:1 0.1 1 86/1 749-8090-9-1 06 

Cite this article as: Bagheri et al.: Primary malignant chest wall tumors: 
analysis of 40 patients. Journal of Cardiothoracic Surgery 2014 9:106. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at (^\ RiftMM i rpntral 

www.biomedcentral.com/submit \^ ™omea centra 1 



